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Research on expandable liner hanger
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Abstract: In order to solve the drawbacks of the conventional liner hanger, such as the small flow area, poor sealing
performance, the expandable liner hanger is investigated in this paper, with focus on the working and structural
principle, as well as the key technology which covers slurry displacement, cementation, expansion suspension and
the junk sub. A series of technical problems with expandable tube suspension have been solved. The finite element a-
nalysis for the force of the expandable tube is carried out, and the results are compared with those from the labora-

tory tests and they are basically in agreement. The field experiments proved that the expandable liner hanger can
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provide enough suspension force, satisfying the requirement of the suspension.
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Fig.1 Diagram of slip type liner suspension and

expandable liner suspension
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Fig.3 Double stage compound rubber plug
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Fig.5 Hanging type stepped variable diameter expansion cone head
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Fig.6 Reed suspension diagram
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Table 1 Technical parameters of (¥168/127mm expandable liner hanger

BEJRE/  WEKuiAN kAT MRS RER S kK EKEK KR/ i kRS, Bk
mm #/mm #/mm #/mm #/mm J¥ /mm BF/mm (N i /mm MPa kN
6.0 133 121 143.7 132.5 233 9.5 —38 26 353
4.5 133 124 144.1 135.6 185 9.3 —15 18 261
3.0 130 124 141.7 136.0 262 9.5 —21 15 218
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Fig.7 Stress cloud map of expansion process
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Fig.8 Relationship between axial displacement and wall thickness
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Table 2 Relationship between rubber ring and suspension force

with compression 2mm

B BES5MER WKEE Bk, BHERE  BHIT/
W #KE/mm J1/MPa kN 41/MPa kN

3 65 26 360 4 102

) 115 26 360 6 153

7 165 26 360 9 229

9 215 26 360 14 356

®3 EHEH 3 mm BERAEREINXER
Table 3 Relationship between rubber ring and suspension force

with 3mm compression

B BRSMER WIKRE Wik EHRE EHS/
w KB /mm Jj/MPa kN 71/ MPa kN

3 65 29 420 6 153
5 115 29 420 10 254
7 165 29 420 13 331
9 215 29 420 16 407
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Fig.9 Rubber parameter diagram
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Fig.10 Running in the hanger Fig.11 Suspension force testing

6 it

(DNBHBCRE WK RS SHA 5w IR
FUAE A A P T AR L B OR A L RE A8 1
/NS B . M BF RS F . AT LAY 4 KRR



70

PR TR CA B i TR

2019 4F 2 A

K IR FIEE &,

(O TEWTFE AT R v A B, 2 MK A b 2 BIR ol 122 30T 4

FEHN ) — 2 3R F (R 0 AR 50 1 i
P TR B9 B4 5T, A RE A 322 0BT 58 A0 B8 T I ) K

Z3 (]

O T A1 = 2% 5 B AT B A /Y

—AEBENER, RS BT R, B
FE S ey il 4 B B O R AR K U R AT B
EPRE M —EEHE.

5 % 3L K (References) :

(1]

2]

(3]

(4]

(6]

R RRIEOE, T, S Ik R RS A 0] A
WA R T ,2009,31(6) :115—116.

TANG Ming, TENG Zhaozheng, NING Xuetao, et al. Re-
search and application of expandable liner hanger[]J]. Oil Drill-
ing & Production Technology, 2009,31(6):115—116.
SRINE T 22 5 RV AT, S ik 2R A R R AR AE I Sl Y
L] A AL . 2009,37(9) 1 162—165.

GUO Zhaohui, MA Lanrong, YAO Huigian, et al. Applica-
tion of expandable liner hangers in foreign oil fields[J]. China
Petroleum Machinery, 2009,37(9):162—165.

IR XCTENBE RSB KR E B E L] A
R T.20,2008,30(6):108—112.

MA Kaihua. A consideration on the development of liner hang-
er technologies in China[ ]J7]. Oil Drilling & Production Tech-
nology. 2008,30(6):108—112.

FREINE T 22 RRWY S N A R I I R A R R A 04 R
JELT]. A AR ,2008,36(5) :66—69.

GUO Zhaohui, MA Lanrong, ZHU Heming. et al. New de-
velopment of overseas expandable liner hanger[ ]J]. Petroleum
Drilling Techniques, 2008,36(5) :66—69.

KA B T35 L SR st S5 % 1T N M 18 S0 AT 1 T
LR TR CA 4548 TR . 2015,42(8) : 55— 59.

ZHANG Huamin, YU Haoshan, SONG Gang. Design and se-
lection of cross section of expandable convoluted tube for geo-
logical exploration[J]. Exploration Engineering (Rock & Soil
Drilling and Tunneling) , 2015,42(8) :55—59.

PRIGEA » AR W, o DRI 55/ AR B R DT % K S S0 ANSY'S
B 5230 4 B L) 485 T8 CA LA 98 T8 . 2014, 4111
37—40,45.

CHEN Xiaojun, SONG Gang, MENG Qinghong, et al. AN-
SYS simulationg of expandable convoluted tubing for small di-
ameter bore prospecting and experimental analysis[]J]. Explo-
ration Engineering ( Rock & Soil Drilling and Tunneling) ,
2014,41(11):37—40,45.

(7]

(8]

9]

[10]

[11]

[12]

[13]

[14]

MRIh &, 25 F04m  E V16, A5 T I Kk A BER T JEAE A aih ol b
BRI ] ATl AL AR £ 2009, 23(2) :65—67.
CHEN Gongjian, LI Chunfu, WANG Pengfei, et al. Technol-
ogy of the expandable tube and its application in petroleum in-
dustry[ J]. Petroleum Instruments, 2009,23(2):65—67.
2T U 0 A ) A AT K A RR B H AR A i R AT
b R L)AL . 2002, 30(7) 1 66— 68.
LI Rining, HE Xinjing, LIU Jinzhao, et al. Expandable tube
technology and its application in oil drilling industry[ J]. China
Petroleum Machinery, 2002,30(7) :66—68.
WVEHT AR =, SR, 55 0T I ik 2 A R A I K A R
M7 LT A B R AR L 2010,38(1) . 72— 75,
YAO Huigian, REN Lingyun, GUO Zhaohui, et al. Expan-
sion material and expansion approach of expandable liner hang-
er[J]. Petroleum Drilling Techniques, 2010,38(1):72—75.
YRl IR Bk, A5 I i B B AR R R R s A
[J]. FimbLIK , 2006,34(6) :24—26.
LIAN Zhanghua, LE Bin, YANG Bin, et al. Analysis on the
design of rubber sleeve size of expansion casings[]J]. China
Petroleum Machinery, 2006,34(6) :24— 26.
AR v, SR AE Y, AF L 58 ST 8 1 I i B AR i T AR 5 0 T
(I A=A ,2011,32(2) :364—367.
ZHANG Yu, AN Ke, ZHANG Yanming, et al. Technology
and application of expandable hanger on completion and
workover engineering[ J]. Acta Petrol Sinica, 2011,32(2):
364—367.
MR e IR IE L B, 45 R A I o8 B R BURCT ] A
WAL, 2013.42(10) 52— 56.
WU Liugen, TENG Zhaozheng, HOU Ting, et al. Develop-
ment status of liner cementing and liner completion technolo-
gy in China[ J]. Oil Field Equipment, 2013,42(10) :52—56.
A EL I KRR R A B E O T2 ] A R T
2:,2005,27(2):9—11.
GUO Jianguo. Drilling liner cementing technology in deep and
high angle well[J]. Oil Drilling & Production Technology,
2005,27(2):9—11.
JE T B B0 LT A0 2004, 18(5) ¢ 48 —
50.
TANG Zhijun. Bulged tube technology and its application[]].
Henan Petroleum, 2004,18(5) :48—50.
ke BUEL R SR, 55 e i A I S s B R S L) .
AL ,2011.39(5) :88—91.
ZHANG Jinlong,RUAN Chenliang, GUO Zhaohui, et al. A-
nalysis on key technology of rotary liner cementing[J]. China
Petroleum Machinery, 2011,39(5):88—91.

(4 )



